ABSTRACT New York State (NYS) passed legislation authorizing pharmacists to administer immunizations in 2008.
INTRODUCTION
The Centers for Disease Control and Prevention estimates that 5% to 20% of the US population is infected with the influenza virus every year; there is an average estimate of 36,000 influenza-related deaths and over 200,000 people are hospitalized from influenza-related complications annually. 1 In addition, several studies have shown that disparities in influenza vaccination uptake exist among Black and Hispanic persons aged 65 years and older compared with Whites. [2] [3] [4] Influenza vaccination is proven to reduce influenza morbidity and mortality, and while most of the research on influenza focuses on older persons, who account for most of the influenza-related deaths, influenza is also an important health problem for those under age 65 years. The economic burden of influenza due to hospitalizations, morbidity, mortality, and lost earnings from lost days of productivity is very high across all age groups. And since influenza epidemics occur annually, this burden amounts to a dramatic annual reduction in the rate of economic growth. 5 Most cases of influenza are preventable by vaccine; however, despite a surplus of physicians, vaccination coverage in New York State (NYS) is low (75.1%) compared with many states such as Connecticut (88.8%), Massachusetts (85.1%), and North Carolina (81.7%), where pharmacies in combination with physician offices can provide influenza vaccinations. 6, 7 In New York City (NYC), vaccination rates are even lower (73.4%) than state levels. NYS passed legislation in 2008 authorizing pharmacists to administer immunizations, which may increase vaccination coverage in NYC by increasing access for hard-to-reach urban populations that may lack access to healthcare. 8 NYC pharmacies have demonstrated the ability to reach, and increase healthy behaviors among, hard-to-reach populations. For example, many NYC pharmacies have registered with the Expanded Syringe Access Program (ESAP) that allows pharmacies to sell syringes without a prescription to help prevent transmission of HIV among injection drug users (IDUs). Therefore, increasing influenza vaccination access in NYC pharmacies may increase immunization rates among racial/ethnic minorities and those with lower socioeconomic status, reducing influenza-related morbidity and mortality among these groups. 9 National data has shown a significant increase in vaccination rates among states where legislation allowing pharmacies to immunize has been implemented compared with states where such legislation does not exist. 10 Lack of insurance and lower access to physician offices has been a barrier for racial/ethnic minorities in low-income neighborhoods for several primary prevention health services in addition to immunization. 11, 12 NYC pharmacies are uniquely positioned to remedy access problems for minorities and low-income communities since they are located on virtually every corner around NYC; they have long, convenient hours of operation and have demonstrated public health interest by participating in ESAP. Since neighborhood context often influences access to health care, health behaviors, and health outcomes, we linked baseline pharmacy staff data from the Pharmacies as Resources Making Links to Community Services (PHARM-Link) study with 2000 US Census tract data to understand individual-level and neighborhood-level characteristics of pharmacy staff support for in-pharmacy vaccination.
METHODS
PHARM-Link methods have also been described elsewhere. 13 Study Design PHARM-Link is a community-based, randomized pharmacy-intervention study among ESAP-registered pharmacies in Harlem, Lower Manhattan, the Bronx, Brooklyn, and Queens that expands social services offered to IDUs to include information on safe injection, syringe disposal, and overall health concerns upon purchase of a non-prescription syringe.
Recruitment
Neighborhoods in each area were ethnographically mapped as areas of high drug activity, and ESAP-registered pharmacies within these neighborhoods were visited to confirm that they were still open and actively participating in ESAP. Once a final updated list of pharmacies was obtained, all pharmacies were contacted to determine eligibility (i.e., actively participating in ESAP). Eligible pharmacies had (1) at least one new non-prescription syringe customer in an average month, (2) at least one new customer that becomes a regular customer in an average month, (3) not required additional documentation from customers during syringe transactions, and (4) the willingness to sell syringes to IDUs. Of 325 pharmacies that were screened for study participation, 172 were eligible; 41 did not participate (11 were not interested in the study, 11 needed corporate approval, 9 were impossible to follow-up, and 10 became ineligible before enrollment); and staff in 131 pharmacies (76% pharmacy participation rate) were asked to complete a baseline survey. Of 489 pharmacy staff in these pharmacies, 12 refused (97% pharmacy staff participation rate) thus leaving 477 pharmacy staff (owners, pharmacists, and pharmacy technicians) who completed a baseline survey. All questionnaires were administered by trained interviewers using Computer-Assisted Personal Interviews (CAPI) at the pharmacy. Baseline data collected between January 2008 and March 2009 were combined and used in the present analysis. The PHARM-Link study was approved by the institutional review boards at the New York Academy of Medicine and Columbia University.
Statistical Analysis
In this analysis, we used pharmacy staff baseline data to assess support of inpharmacy vaccination which was measured using a Likert scale (very supportive, somewhat supportive, not supportive, don't know, and refused) in response to, "How much do you support vaccination services being provided in your pharmacy?" Persons who reported being very supportive or somewhat supportive were classified as supportive, and those who reported not supportive were classified as not supportive. Persons who reported don't know and refused were excluded from this analysis (n=4). It is important to note that support of in-pharmacy vaccination reflects individual attitudes and beliefs of this service rather than actual participation in current vaccination services in their pharmacy. Participants were probed about their level of support even if this service was not feasible in the pharmacy. Therefore, we refer to the reported beliefs and attitudes of in-pharmacy vaccination as in-pharmacy vaccination support.
Baseline data was linked to 2000 US Census data to assess whether social predictors influence support of in-pharmacy vaccination. Census tracts were standardized, and those with fewer than three observations in each tract were excluded (n=27 tracts), resulting in the exclusion of 28 pharmacies and 40 pharmacy staff observations; 103 pharmacies with 437 pharmacy staff remain in this analysis. Neighborhood variables of interest (neighborhood income, proportion of minorities in neighborhood, and proportion of foreign-born in neighborhood) included in the analysis were stratified into categories of low and high based on the median cut-point of variable distribution (income median=−0.7, minority median= 1.0, foreign-born median=−0.5).
Descriptive statistics of the population were calculated. Bivariate analyses were performed between descriptive characteristics and to determine fit in the adjusted model. Prevalence ratios were calculated using adjusted logistic regression to assess the strength of association of neighborhood-level indicators independently on support of in-pharmacy vaccination, after adjusting for all significant individuallevel predictors (pG0.05) and neighborhood-level predictors (pG0.10) in the bivariate analysis. Since clustering on the pharmacy level may have influenced the estimates and standard errors, we ran all models accounting for clustering on the pharmacy level and found no significant pharmacy-level effect, and therefore, only assessed random effects at the neighborhood level. All data management procedures were performed in SAS version 9.1, and statistical analyses were carried out with SAS callable SUDAAN which takes into account the variation on the individual and neighborhood levels. 14 
RESULTS
Of 103 pharmacies, 24 were located in the Bronx, 16 in Brooklyn, 10 in Queens, 28 in Upper Manhattan (Harlem), and 25 in Lower Manhattan. Of those participating, 54.4% were independently owned, and 45.6% were chain pharmacies. On average, pharmacy staff reported 23.2 ESAP customers/month and 41.1 non-prescription syringes sold in the last week.
There were a total of 437 pharmacy staff: 189 pharmacists, 19 non-pharmacist owners/managers, and 229 pharmacy technicians/clerks. Of these pharmacy staff, 38.7% were male, most were Hispanic (36.1%), followed by Asian/Pacific Islander (19.3%), African American (18.2%), White (13.1%), South Asian/Indian/Pakistani (8.3%), and other race/ethnicity (5.1%). Pharmacy staff worked an average of 9.4 years in pharmacies. Most (86.3%) pharmacy staff supported vaccination being provided inside the pharmacy (Table 1) .
Support of in-pharmacy vaccination did not significantly differ by pharmacy location, pharmacy type, staff position, demographics, or perception of neighborhood level of drug activity. Pharmacy staff who reported support of other public health-related pharmacy services, including HIV testing, provision of safe syringe disposal information, and provision of referrals to medical, social, and drug treatment services, were significantly more likely to support in-pharmacy vaccination (Table 2 ). Since supportive services were highly correlated, we only included support of in-pharmacy HIV testing (which was more reflective of service provision such as vaccination) and support of distribution of medical and social service referrals (which reflected an interest in broad health/social service concerns rather than one service only). In the adjusted multilevel model, we found that persons who supported other services such as HIV testing in the pharmacy (PR, 1.69; 95% CI 1.39-2.04, pG0.0001) compared with those who did not support other services in the pharmacy were significantly more likely to support in-pharmacy vaccination (Table 3) . Among neighborhood predictors, pharmacies in neighborhoods with a high percent of minority residents were significantly less likely (PR, 0.94; 95%CI, 0.88-1.00, p=0.0468) to support in-pharmacy vaccination compared with those with fewer minorities, but interestingly neighborhoods with a high percent of 
DISCUSSION
This study found that pharmacy staff support of in-pharmacy vaccination services was high overall. This is consistent with a previous national finding that pharmacists were willing to counsel and promote vaccines. 15 Specifically, we found that individual pharmacy staff demographics and pharmacy characteristics were not important in predicting vaccination support. Instead, support for in-pharmacy vaccination was associated with support for expansion of other in-pharmacy services including HIV testing. With respect to neighborhood-level characteristics, pharmacy staff who worked in neighborhoods with a higher percentage of foreignborn residents was somewhat more likely to support in-pharmacy vaccination, while staff who worked in neighborhoods with a higher proportion of minorities had a significantly lower likelihood of supporting in-pharmacy vaccination.
In terms of individual-and pharmacy-level characteristics, past research has shown inconsistent results. In a randomly selected national sample of pharmacists, Kamal and Maine (2003) found that staff position was important in predicting immunization administration; owner/manager pharmacists were more likely than chief and staff pharmacists to administer and counsel about adult immunizations. 15 Our data indicated that staff position was not significantly associated with vaccination support, but because our analysis included pharmacy technicians (who cannot administer immunizations under NYS law), we conducted sub-analysis removing pharmacy technicians from the dataset (data not shown), and the association remained unchanged. While technicians likely have no influence on vaccination policy, we included them in the results presented because they are vital to the vaccination delivery process as they are on the front line of the pharmacy and likely influence (1) patient/customer comfort, (2) information patients/customers receive on vaccination, and (3) willingness of the patient/customer to be vaccinated in the pharmacy.
Kamal and Maine also found that independent pharmacists were more likely to report administering immunizations compared with chain pharmacists. 15 Our study found no difference between chain and independent pharmacists' support, which could be due to the larger proportion of independent pharmacies in our sample. Using random digit dial surveys to evaluate the ESAP program, we found that independent pharmacies accounted for between 28% and 43% of pharmacies in NYC between 2000 and 2003. This finding could also signify increased comfort and fewer concerns regarding infrastructure, immunization ability, training, and liability, which are more cumbersome on a corporate level compared to an individual pharmacy owner. It is likely that chain pharmacies have gained experience with inpharmacy vaccination since NYS legislation authorizing in-pharmacy vaccination was passed relatively late in the vaccinating pharmacist movement, which became nationally recognized in 1996. 16 With respect to neighborhood demographics, there has been a lack of research examining neighborhood-level characteristics and prevention services, particularly those occurring in pharmacy settings. Although past research has found higher individual household income to be a predictor of in-pharmacy vaccination usage, 17 our results indicate no effect of neighborhood-level socioeconomic (SES) character-istics on pharmacy staff support of in-pharmacy vaccination. More research is needed to explore the impact of in-pharmacy vaccinations in low-SES neighborhoods, particularly neighborhoods with high unemployment and low insurance coverage where a significant proportion of the population may not be able to afford to take days off from work due to illness. Our results also identified a potential structural barrier to implementation of in-pharmacy vaccination services, namely, pharmacies within neighborhoods with a higher proportion of minorities demonstrated marginally lower support. The greater likelihood of vaccination support in neighborhoods with a higher proportion of foreign-born residents could be seen as a contradiction in the results (since in NYC, most foreign residents are minorities). However, this could partially be due to the fact that island-born Puerto Ricans are not considered as foreign-born in the US Census. It is also important to note that this difference could highlight increased use of pharmacies as a dependable source for healthcare advice in communities with a higher percentage of foreign-born persons. This may be especially true if these communities also have undocumented residents who do not have insurance or access to healthcare. Additionally, many foreign-born persons may migrate from countries where they are accustomed to pharmacies playing a more involved role in the community and providing basic healthcare services and advice. This information is particularly important as NYC pharmacies gear up to become vaccination access points, and lower support in minority neighborhoods may translate into a "missed opportunity" to help reduce disparities in vaccination and influenza morbidity and mortality. At the same time, identification of public health-minded pharmacists who do support on-site vaccination could still increase access to vaccination and other primary prevention services in minority neighborhoods where persons are more likely to be un-or under-insured and lack healthcare access. In any event, educational awareness campaigns will need to be implemented among both pharmacists and minority residents so that they can understand the importance of increasing vaccination access through pharmacies to reduce disparities in vaccination rates and preventable influenza-related mortality among minorities. Additional research is also warranted among pharmacy staff to help identify barriers to support for in pharmacy vaccination in minority neighborhoods (e.g., social-, structural-, and physicalrelated barriers) not measured in this study.
While our findings are indeed suggestive of future public health practice and research, several biases may affect the results of this study. Specifically, non-response bias may have resulted in an overestimate of support since ∼30% of pharmacies who declined the survey may have been less public health-minded. Additionally, we excluded 28 pharmacies (because of too few observations per census tract) which could have resulted in selection bias. We examined pharmacy-and individual-level characteristics among the pharmacies excluded compared with those included in this analysis and found no differences and therefore, do not expect this type of selection bias to impact our results.
It is also important to note that this study assessed support among ESAPregistered pharmacies which could potentially result in an overestimate of support since these pharmacies may be more supportive of vaccination services (than non-ESAP-registered pharmacies) given their current participation in ESAP, a public health prevention program. However, it is important to note that ESAP registration does not necessarily translate into more public health-minded pharmacists as demonstrated by our earlier research indicating over 40% of ESAP-registered pharmacists did not support ESAP. 18 Nevertheless, it is important to identify pharmacies that have been successful with other public health programs when additional primary prevention services such as vaccination are being established. Finally, the relationship between neighborhood characteristics and in-pharmacy vaccination support may be over-or underestimated as the Census data collected may not represent the current neighborhood composition and SES level of some of the changing neighborhoods in NYC. Previous research has indicated that any bias related to changes in neighborhood SES over a 10-year period is minimal at best. 19 Despite the potential biases, this analysis presents important information for understanding how increasing access to vaccination through pharmacies may marginally improve disparities in vaccination among foreign-born communities, but may not be fully achieved in US-born racial/ethnic minority communities due to marginally lower levels of support for vaccination services in these communities. These data suggest that initiatives that increase knowledge about lower vaccination rates and increased influenza-related mortality are needed among pharmacy staff and residents working in minority neighborhoods to help boost interest in-pharmacy vaccination in these specific communities. In addition, further research addressing social and structural barriers unique to pharmacies in low-income, minority neighborhoods that may also help explain lower support levels (e.g., physical barriers such as Plexiglass dividers separating staff from patients) is warranted. We believe that in-pharmacy vaccination can significantly increase vaccination rates in NYC and reduce racial/ethnic disparities in vaccination uptake, influenza morbidity, and mortality as access to vaccination increases through the use of pharmacies.
